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1-Introduction
One of the principal factors that encourage migration across national boundaries is the difference in expected real earnings adjusted for migration cost (Borjas, 1999; Stark and Taylor, 1991) . The costs incurred during the migration process are considered to increase with distance from the migrant sending to the migrant hosting country, and decrease as social networks in the hosting country grow (Özden and Schiff, 2006) . As migration is often thought to be a family decision (Borjas, 1999) , the resulting remittances should be a central element of familial arrangements (Rapoport and Docquier, 2006) . As a result, the physical distance between the migrant and the staying-behind household can affect remittance patterns (Rapoport and Docquier, 2006) . Remittances might decrease with distance in the following three ways: Firstly, remittances might be motivated by altruistic reasons, and altruism might be solvable in distance. Secondly, migration to far-off lands might reinforce strategic behavior as greater distance from the family may reduce the enforcement capability of any family arrangement agreed prior to migration. Finally, remittances may decrease with distance if the latter were a good proxy for transfer costs (Lueth and Ruiz-Arranz, 2008; Frankel, 2011) . At the other end of the spectrum, remittances may increase with distance in the context of loan repayment hypothesis (De Sousa and Duval, 2010 ). An increase in physical distance between migrant home and host countries can result in an increase in remittances in return for the high migration cost paid by the family (De Sousa and Duval, 2010) . However, these interpretations are conflicting. A competing interpretation is that the cost of transferring money might be unrelated to geographic distance and hence sending remittances should not necessarily be related to geographical features. There are two ideas behind this interpretation. Foremost, financial assets are "weightless" and are not subject to transportation costs (Portes and Rey, 2005) .Furthermore, distance is unable to pick up technological changes. Conversely, remittances costs may indeed reflect technological developments and increase competition in the financial-services industry. These factors reduce the cost of sending remittances through the formal financial sector (Freund and Spatafora, 2008) . Beck and Pería, (2011) additionally illustrate that corridors with a larger number of migrant's and higher competition exhibit consistently lower costs, indicating that migration networks could also influence the cost of remitting .
Remittances sent to developing countries via the official channel have increased more than tenfold over the last decade. The amount reached $404 billion in 2013, growing by 3.5 percent compared with 2012 (World Bank, 2014a) . This overwhelming growth in remittances is partly due to increase migrant stocks and rising remittances per immigrant. It may also be attributed to the better recording of data as well as a shift from informal to formal channels induced by falling cost of remitting money home. However, the prevalence of informal transactions is still likely to be substantial. Freud and Spatafora (2008) argue that informal remittances amount to about 35-75 percent of recorded remittances to developing countries. This is due to lower transaction fees generally charged by informal channels 1 The main aim of this paper is to evaluate the importance of transaction cost and migration networks in attracting remittances. We also question the use of geographical distance as a proxy for transaction cost, which has been a common practice in previous research. More specifically, we estimate a gravity model using panel data for remittances from 23 sending countries . Compliance with regulations to counter terrorism financing and anti-money laundering could be a major cost factor putting upward pressure on prices, thus leading sizeable flows to underground channels (World Bank, 2014a) . 2 We focus on Pakistan because it is among the top ten remittance receiving countries in the world and relies heavily on international transfers. The development potential of these transfers is therefore of great importance.
to Pakistan over the period from 2001 to 2013. The model is augmented with a new proxy for cost of remitting that has not been used before in the related literature. To the best of our knowledge, this is the first paper that incorporates into the model a variable that measures the cost of sending remittances. Moreover, we also include migration networks in the analysis as an important factor explaining the variation of remittances over time.
The rest of the paper proceeds as follows. Section 2 presents Pakistan's migration and remittance main features. Section 3 discusses remittances cost. Section 4 reviews the literature, focusing particularly on bilateral remittance determinants. Section 5 employs a gravity model framework to examine the main determinants of remittance flows using bilateral data. Results are presented in section 6. Section 7 concludes and outlines a number of policy implications.
2-Overview of Bilateral Migration and Remittances to Pakistan
The first major wave of migration from Pakistan began in the 1970s when thousands of Among the immigrant's destination countries, the Middle East is the most popular destination region accounting for more than half of Pakistani migrants, followed by North America, Europe, and Asia Pacific (UN, 2014) . Saudi Arabia and the United Arab Emirates (UAE) host the largest Pakistani migrant's communities, possibly due to geographical proximity and cultural affinity. Moreover, the Gulf region also has attracted a large proportion of immigrants due to the availability of medium-and low-skilled jobs (Arif, 2009) Table 1 ). Similarly, this increase in remittances has outpaced that of net ODA and FDI, which accounted for only $2.02 billion and $1.31 billion in 2012 and 2013 respectively (WDI, 2014) . Likewise, compared to FDI and foreign aid, remittances tend to be resilient and increase during periods of economic turmoil Martinez, 2013, Mughal and Makhlouf, 2011) . 
3-Cost of remitting to Pakistan
Pakistani migrants use various channels to send money from the host country to their families back home. These include banks, money transfer operators such as Western Union and Money Gram, family members, and friends as well as the so-called "hawala or hundi" withdraw money from the nearest bank and the high transaction costs are the main barriers to using the banking channel. Therefore, the transaction costs of sending remittances and in particular the fees paid to intermediaries continue to be a significant concern for immigrants, development agencies, and other actors involved in the process.
The World Bank has constructed a database that contains the cost of sending remittances to families back in the home country. The average cost for sending remittances from the major remittances corridor was 8.0 percent in 2011 and has fallen to 6.2 percent in 2014. Figure 1 shows the cost of sending remittances across corridors. There is significant heterogeneity across sending countries. In particular, the figure reveals that it is significantly cheaper to send remittances to Pakistan from Saudi Arabia, UAE and the UK than from the other considered countries. Hence, the Middle East region is the least expensive corridor with the cost being between 1.9 and 3.8 Sending money from Norway consistently costs more than twice, on average, than from the UK. This high transaction cost is probably one of the main obstacles that deters the use of remittances in the development process (Orozco, 2003 , World Bank, 2014a . Some studies have shown that these flows are very sensitive to cost and are more likely to rise with a drop in costs (Gibson et.al, 2006) . Therefore, high transaction costs, duration of the transfer, lower fees on informal transactions and lack of access to convenient remittance services encourage migrants to use informal channels. As an option to reduce these costs, the Pakistan Remittance Initiative ( Remittance Program' to enable more than 117 NADRA centers to process inward home remittances from overseas for the general public using smart national identity cards.
Similarly, the adoption of improved technology, such as cell-phone services help to enable A comparison between transaction costs and geographical distance could be illustrative of the important differences between both variables. The cost to transfer $200 to Pakistan from the UK was 3.6 percent despite a capital-to-capital distance of 6049.92 kms, while the cost of transferring the same amount from Norway is 9.41 percent, with a distance of 5308.44 kms;
and an even higher 15.37 percent from Singapore despite a smaller distance of 4819.49 kms.
This shows that transaction costs are not exclusively determined by the distance from the destination country to the home country (see Figure 2 ).
4-Factors behind bilateral remittances flow. A brief literature review
Recent literature has highlighted the importance of geographical distance and other bilateral variables in driving remittances. Empirical evidence in this regard is still scarce mainly due to limited data availability concerning bilateral remittances over time. We discuss in this Only two studies have analyzed the remittance motives in the Pakistani context. The first study by Bouhga-Hagbe (2006) points to the existence of altruistic motives for sending remittances. Those are proxied by "agriculture GDP" and are found to be a major driver of remittance flows to Egypt, Jordan, Morocco, Pakistan, and Tunisia. The second, by Kock and Sun (2011) , suggests that skill level, investment return in both host and home countries, nominal and real exchange rates, and domestic economic conditions are the main factors explaining remittances to Pakistan.
A discussion of the existing literature shows that though the role of home and host country economic conditions has often been explored and found to be an important determinant of migrants' remittances, the role of geographical distance used as a proxy for transferred cost needs further analysis. To date, few studies have examined the bilateral macroeconomic determinants of remittances and hence this study aims at closing this gap in the literature.
Previous studies have merged different data to obtain bilateral remittances, which allows for more comprehensive conclusions. However, in the absence of international harmonization, remittances are documented in a different way in each country (De Sousa and Duval, 2010) .
In this study, the datasets used are constructed in a more homogenous way for a single home country (i.e. Pakistan), which implies using a smaller sample, but avoids the drawbacks of previous datasets concerning measurement differences.
Summarizing, we extend the literature in two important ways. Firstly, by focusing on a new factor, the cost of sending remittances, and emphasizing that distance cannot be used as a proxy for this factor, and secondly by using a homogenous dataset.
5-Empirical strategy

Gravity model of bilateral remittances
We start by estimating a simple gravity equation where the bilateral remittance flows are explained by the GDPs of both the host (i) and the home country (j), and by a set of transaction costs proxies including, in particular, the cost of remitting (Remcost ij ) and the geographical distance between a pair of countries (DIST ij ). The theoretical justification of the gravity equation for bilateral remittances is not as well established as for trade flows (see Anderson, 1979; Bergstrand, 1989; Feenstra et al., 2001 and Anderson van Wincoop, 2003) . However, the model has been further extended for the analysis of international capital flows as well as for international migration (Mayda, 2010; Karemera et al. 2000; Lewer and Berg, 2008) and has been applied to explain remittances (De Sousa, J., Duval, L., 2010; Lueth and Ruiz-Arranz, 2008) and, more extensively, FDI flows (Hattari and Rajan, 2008; Bénassy-Quéré et.al, 2007; Demekas et al., 2005) In this study, we employ a parsimonious model which includes commonly-used determinants while focusing on specific bilateral variables. Similar to the gravity model used in the trade literature, the starting point of the gravity model of migration is the hypothesis that immigration is driven by differences in economic size and impeded by migration costs (Borjas, 1999) . Lueth and Ruiz-Arranz (2008) argue that bilateral remittances can also be modeled using the gravity model. We start by specifying the basic gravity model, which argues that bilateral remittances are directly proportional to the economic size of the host and home country measure by GDP, and inversely proportional to the distance between the two countries (Lueth and Ruiz-Arranz, 2008) . The greater the distance between two countries, the higher the cost of remitting, thereby reducing the amount of remittances to the country.
The gravity model of remittances is given by,
where GDP denotes income in host (i) and home (j) country. Pakistan is considered the "home country" and the rest of the 23 source countries are used as "host countries". Dist denotes geographical distance between capitals of countries i and j, and Z represents a number of control variables.
By taking natural logs of equation (3), we adopt a similar empirical specification as in Lueth and Arranz (2008) and De Sousa and Duval (2011) . The linearized gravity model of remittance flows from source (i) to home country (j) is expressed as,
In our baseline specification, bilateral remittances (in natural logarithms) between the host country i and the home country j at time t (REM ijt ) are related to GDPs in the host and home countries, geographical distance, migrant's stock, and bilateral exchange rate.
comprises funds classified as workers' remittances, compensation of employees, and migrant transfers.
The explanatory variables and stand for the real gross domestic products for the host country (i) and home country (j) in period t, and is the physical distance between the capitals of the home and the host country. is the bilateral exchange rate denominated in home country currency and denotes the stock of migrant's from j that live in country i at time t. Finally, denotes the host-country specific effects that control for unobservable heterogeneity. The last term denotes the error term.
The baseline model is augmented with additional host and home country characteristics that influence remittances.
In the first extension of the model, the other controls are introduced as additional regressors Z ijt referring to the vector of all control variables that relate to both countries and either the host or home country. This includes domestic credit to the private sector (as a percent of GDP) in country i and j. Similarly, the political stability in country j is included to measure political uncertainty prevailing in the home country. Moreover, proxies for common official language and common religion are also included in the model in order to measure the cultural similarity between i and j.
In the next specification, the log of transaction costs is introduced and physical distance is excluded, in order to estimate the impact of the cost on remittances to the home country.
is the transaction cost of sending remittances from the host country to the home country. Since some variables are in natural logs (except dummies, exchange rate, financial development and exchange rate variable), the estimated coefficients can be interpret as elasticities.
Data and variable definitions
We collected data on remittances from 23 host countries to Pakistan. These countries account for about 90 percent of remittance flows to Pakistan during the examined period (see Table   1 ). The selection of countries depends on the availability of bilateral remittances data. For factors explaining bilateral flows, we use both country-specific and bilateral variables taken from different sources. In particular, bilateral remittances in USD million come from the
SBP. The limitation of the reported data is that they most likely underestimate the volume of remittances sent through informal channels (hawala or hundi).
In what follows, we describe the variables that are considered important factors in influencing remittance flows. The GDP for the host country in billions of USD comes from WDI and is the most obvious factor that influences higher remittances to home countries (Vargas and Huang, 2006) . The second explaining factor is the income level (measured in term of GDP) in the home country, which has an ambiguous effect on remittances depending on the prevailing motive to remit. The migrant's stock in the destination country is also considered a crucial factor in determining remittance volumes (Freund and Spatafora, 2005) . where labor receiving countries are located, we use the OECD database for two main reasons.
Firstly, the BIOE dataset only contains legal outflow per year of workers looking for employment, thus excluding migratory movements for education, family union as well as illegal migrants (Amjad et. al, 2012) . Secondly, it does not track returning workers, which makes it impossible to accurately estimate the country's migrant stock. We estimate the stock of migrants for Middle Eastern countries using the BIOE dataset assuming that the returning The bilateral exchange rate of Pakistani rupees (PKR) in terms of foreign currency is also an important determinant of remittances (Dakila & Claveria, 2007) . The bilateral exchange rate of the PKR is obtained from DataStream. The relationship between remittances and the exchange rate is a priori ambiguous. Remittances could decrease or increase with home country currency depreciation depending on the motive to remit.
values for the missing time period (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) .
With respect to the financial sector development for home and host countries, we use domestic credit to the private sector as a percent of GDP for both receiving and sending countries. The data comes from the WDI. Financial development is another important factor that makes remittances easier and cheaper, hence stimulating the flows via official channels (Freund and Spatafora, 2008; Singh et al., 2011) . We therefore expect that the overall financial-sector development might lead to greater availability and lower costs for remittance services.
As a proxy for institutional quality of the home country, we use a political stability indicator from the World Governance Indicators from the World Bank. The improved political situation may encourage remittances, since such an environment favors investment (Singh, et.al 2011) . On the other hand, weak institution may also encourage remittances to compensate for the loss of purchasing power of the family back home. Fragile institutions in the country are among the main reasons behind the decision to emigrate (Collier et.al, 2011) .
It has also been argued that common language and religious ties tend to affect the choice of destination countries. For instance, larger shares of Pakistan's migrants reside in the Middle East and in the countries with a similar official language. We expect a positive sign for these two variables. The variables bilateral remittances, GDP (host), GDP (home) and bilateral exchange rate are at constant 2005 prices. Table 2 provides descriptive statistics for the above-mentioned variables. 
Estimation issues
A variety of empirical techniques are employed in the study. The model is first estimated using a pooled OLS as a benchmark with standard errors corrected for heteroskedasticity.
However, given the panel nature of the dataset, the pooled OLS is only consistent when unobserved fixed effect and explanatory variables are uncorrelated (Wooldridge, 2002) . In order to take into account the resulting unobserved heterogeneity, we use a panel data approach i.e. fixed and random effects rather than pooled OLS. Restricted F-statistics, Breuch and Pagan (1980) LM and Hausman (1978) specification tests are used in order to choose between pooled OLS vs fixed effects, pooled OLS vs random effects, and fixed vs random effects models. The fixed effect estimator, however, does not provide a direct estimation of the coefficients of time invariant variables. One solution for this is to use the Mundlak approach (Mundlak, 1978) who proposed approximating the country specific effects as a function of the mean of time-variant variables. This is an alternative procedure to the fixed effects model, which includes averages of time-varying explanatory variables (Wooldridge, 2002) , instead of using dummy variables or the within transformation. Baltagi et al. (2003) suggest using another alternative procedure, based on Hausman and Taylor (1981) when some of the regressors are endogenous. This Hausman-Taylor approach uses the means of the exogenous time-variant variables as instruments for the endogenous variables (Baum, 2006, p.229 ).
Finally, in order to check for the quality of our estimations, we carry out several post estimation tests. The calculation bivariate correlations between the explanatory variables help us to identify collinearity between the explanatory variables. Variables that are highly correlated are used separately or are dropped from the regression. To test for autocorrelation, the Wooldridge test is used (the null hypothesis is that there is no first order autocorrelation while the alternative hypothesis is that there is a presence of autocorrelation) the BreuschPagan test is used to test for heteroskedasticity.
6-Empirical Findings
In this section, we discuss our main empirical results. The benchmark estimates presented in Table 2 provide results for the baseline model using several estimation methods. The first column provides fixed effects estimates, the second column presents random effects estimates, the third column presents results using the Mundlak approach, and finally the fourth column presents Hausman and Taylor estimates. In the first specification, the log of remittances is regressed on the GDPs of host and home countries, geographical distance, the bilateral exchange rates, and migrant's stock. Concerning the effect of economic activity in the home country on remittances, we find that the GDP of the home country has a positive and statistically significant effect on remittances (Columns 1-6 in Table 3 ). This shows that Pakistani migrants send more remittances when the economic conditions improve at home, which in principle supports the portfolio investment motive. This result is consistent with the findings in Kock and Sun (2011), Lueth and Arranz (2008) , and Docquier et al. (2012) .
However, remittance flows to Pakistan do not seem to respond to the source country's economic conditions. This is in contrast to the findings of Schiopu and Siegfried, (2006), Vargas-Silva and Huang (2006) and Kemegue et al. (2011) who argue that remittances are more responsive to the host country's economic conditions than to the economic conditions of the home country. The results can be explained by considering the extent of the migrant integration into the formal sector of the source economy. It could also be due to the loan repayment hypothesis stating that remittances are fixed loan payments made by the emigrants to the households (Vargas-Silva and Huang, 2006) . It could be for these reasons that the recent economic crunch has not adversely affected remittance flows to the country.
The geographical distance is not statistically significant in any of the estimated models (see Tables 3 and 4 ). The mixed results in the previous literature for geographical distance indicate that distance is not always an important driver of remittance flows. The estimated results corroborate the graphical illustration in Figure 2 indicating that the cost of transferring money to Pakistan is unrelated with geographical distance. Another possible interpretation of why distance is a poor proxy for remittance costs is that the cost of sending money from a developed to a developing country is significantly larger than the cost of remitting in the opposite direction, whereas distance is the same. Evidence shows that remittance cost is high in the same bilateral corridor depending on the direction of the flow (Ratha and Shaw, 2007) .
As a result, the cost of remitting money is more related to technological developments and increased competition in the financial-services than geographical distance. In regard to the effects of migrant's stock on remittances, our results expectedly show that remittances depend positively and significantly on migrant's stock. This means that countries with an increasing size of migrant's stock attract a higher volume of remittances (Freund and Spatafora, 2008) . The results are robust and consistent with our expectations. Concerning the exchange rate variable, our findings indicate that it has a positive effect on remittances. This suggests that in case of appreciation of the home currency, migrants tend to send more money in foreign currency to insure the same amount of income in the domestic currency. Another possibility could be that migrants send more remittances in order to keep the same utility level of their family compared with their own personal utility level. Note: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in parenthesis. All the variables except dummies and exchange rate are in natural logs. The endogenous variables in the Hausman and Taylor approach are GDP (host country), GDP (home country) and migrant's stock. Now, we turn to the extended estimated model that includes other important control variables that are likely to have an impact on remittance flows, namely, domestic credit to the private sector as a percent of GDP for host and home countries and political stability for the home country. The results for the augmented model are presented in Table 4 7 We also take into account the financial sector development (the driving factor of transfer cost) for both host and home country. As expected, remittances are positively and significantly related to financial sector development 8 The coefficient of the political stability variable representing institutional quality in the home country is negative and significant, implying that an unstable political environment (associated with lower growth) may encourage larger amounts of remittances. This result supports the notion that the altruistic behavior of the migrant encourages sending more remittances when the earning prospects of the migrant's home country income decreases, in order to assure the same level of satisfaction . The findings reveal that better financial development in the host and home countries turn into higher flows of remittances. In addition, financial improvement in the home country would enhance the availability of low cost remittance services that could then direct large amount of remittances through official channels (Freund and Spatafora, 2008; and Wahba, 1991) . Countries with improved financial markets thus have more opportunities to attract remittances through formal channels and are thereby more likely to channel it into more productive uses. 9 . Similarly, the money transfer could also increase by higher outflows of emigrants to other economically well-off destinations due to political turmoil at home. This stabilization role of remittances to compensate for the loss of purchasing power due to political instability indicates that remittances are used to hedge against political disorder. Finally, Table 5 reports the estimates of equation (4), which includes the transaction cost variable and drops geographical distance (it was not statistically significant). Financial development and migrant's stock are not included because they were used to predict the transaction cost variable.
We found that high transaction costs significantly reduce remittances regardless of the estimation method used. For instance, a one percent decrease in the transaction cost would yield about 3 percent increase in remittances flows.
It is consistent with the notion that higher transfer costs discourages remitters or pushes them into the informal sector. This seems to suggest that higher transfer costs deter transferring money back home. As discussed, variation in transfer costs has a large impact on remittances.
This result is consistent with the two hypotheses. Firstly, migrants remit less in the presence of high transaction costs. Secondly, high official remittance costs lead to migrants resorting to informal remittance channels.
7-Concluding Remarks
This paper explores the relative importance of the determinants that drive the volume of remittance flows to Pakistan with a particular focus on transaction costs. With this aim, we estimate a gravity model using bilateral remittances data for 23 major remittance-sending countries during the period 2001-2013 and apply a variety of panel data estimation techniques to tackle several econometric issues.
According to our findings, recorded remittance inflows rise with the country's stock of migrant's residing abroad. Similarly, our findings indicate that differences in the financial system and variations in the bilateral exchange rate strongly influence the size of remittance flows to Pakistan. More importantly, decreases in transaction costs seems to foster remittances, suggesting that when the cost on remitting increases, migrant's either refrain from sending money home or use informal channels to remit (hundi or hawala, by hand, through friends, etc). In contrast, no significant effect of geographical distance could be identified. This indicates that geographical distance is not a good proxy for the cost of remitting. This shows that the latter can be better understood in terms of migrant networks and improvements in home and host country financial services.
These empirical findings indicate that policies that aim to facilitate remittances should focus on reducing the transaction cost of sending money. Transaction costs can be lowered by increasing access to financial services in the remote areas through innovations such as branchless banking. The reduction of costs will not only increase the volume of remittances but will enhance financial inclusion. The improved financial services will redirect these flows from informal to formal channels in the medium term that will eventually open new door for easing these flows as an important finance source for developing countries. 
